Objectives-To examine the expression of the p53 protein in synovial membrane of rheumatoid arthritis (RA) patients and to compare this with the expression in normal synovial tissues in subjects without RA.
The 53 kDa nuclear phosphoprotein encoded by the p53 gene, located on human chromosome 17p13.1, 1 is important in the control of the cell cycle. Wild type p53 protein inhibits cell proliferation and transformation. 2 Mutation in the p53 gene produces an abnormal protein, with loss of regulation of the cell cycle leading to cell proliferation and in some situations, neoplastic tissue growth. 2 Immunohistochemistry can demonstrate p53 protein overexpression in formalin fixed, paraYn wax processed tissue sections of tumours. 3 4 Mutant p53 protein has a greatly extended half life compared with normal wild type p53 and is more easily detected by immunohistochemical methods. 5 Immunohistochemically detectable p53 protein can also represent overexpression of the wild type protein in response to DNA damage. 6 High levels of p53 staining have been reported in the synovial membrane (SM) of patients with longstanding rheumatoid arthritis (RA).
7 Subsequent studies showed p53 gene mutations in these tissues, suggesting an explanation for changes in SM fibroblast activity and the destructive properties of pannus. 8 If these findings are supported, they have important implications for our understanding of the pathogenesis of RA, and the development of new therapeutic strategies. However, high p53 expression was not detected in two other studies. 9 10 To resolve these discrepant findings, we investigated p53 expression in SM biopsy specimens from RA and normal subjects.
Methods

PATIENTS AND TISSUE SAMPLES
This study was approved by the St George Hospital Ethics Committee, and the subjects gave informed consent. Synovial tissue was obtained from 10 patients with RA and four subjects without inflammatory joint disease, at knee arthroscopy. Synovial membrane biopsy specimens were obtained from the suprapatellar pouch, medial and lateral gutters and cartilage/pannus junction sites.
IMMUNOHISTOCHEMISTRY
The synovial samples were formalin fixed and paraYn wax embedded using standard routine methods. Immunohistochemistry was performed on 4 µm sections, mounted on 5-aminopropyltriethoxysilane coated slides and dried overnight. The sections were dewaxed in xylene and were treated with microwave heating at 60°C for 20 minutes in citrate buVer (2.1 g/1000 ml; pH 6.0) for antigen retrieval. Two adjacent sections were used for immunostaining and negative control respectively. After blocking endogenous peroxidase, washing in phosphate buVered saline (PBS), and blocking of non-specific binding of secondary antibody with normal swine serum, routine streptavidin-biotin-peroxidase immunostaining with diaminobenzidine was applied to the sections incubated overnight with the monoclonal antibody, DO7 (Novocastra; 1:100 dilution). Primary antibody was substituted with PBS in negative control sections. Sections were counterstained with Harris haematoxylin. Tissues from rectal, breast, gall bladder and pancreatic adenocarcinomas known to be immunoreactive for p53 protein were used as positive controls.
Immunoreactivity was evaluated using a previously described method. 9 All the surface area of each tissue section was assessed and an average score calculated for each patient. For each subject two to six samples were available for examination, giving a total of 41 samples from 10 RA patients and 14 samples from the four subjects with no inflammatory joint disease.
Immunostaining was assigned a score of 0-4+ : 0 = no staining; 1+ = intranuclear staining of <1% of cells; 2+ = 1-5% cells staining; 3+ = 5-20% cells staining; 4+ = >20% cells staining.
STATISTICAL ANALYSIS
Categorical variables were analysed with the 2 contingency test. Only p values of less than 0.05 were considered significant.
Results
SUBJECT DETAILS
The 10 patients with RA varied in both disease duration and current treatments (table 1) . Six patients had active RA, with at least two of these features: swollen joint count > 5 ; ESR > 28 or CRP > 8; early morning stiVness > 45 minutes. The four normal subjects with non-inflammatory synovium had arthroscopies for investigation of knee pain of less than six months duration. Two had no discernible cause found, and two had meniscal tears.
P53 EXPRESSION
Expression of the p53 protein was seen as nuclear immunostaining of cells scattered through the sub-synovial lining layer. Eight of the 10 RA patients (80%) had definite immunostaining (fig 1; table 1 ). Of the 41 samples from the 10 patients examined, most (28 of 41; 68%) showed staining for p53 protein, with similar expression at the diVerent biopsy sites. However, staining was infrequent, with no subject showing more than 5% cells staining. p53 staining did not correlate with disease activity or duration. In two subjects with no inflammatory joint disease (50%), p53 immunoactivity was also seen in a minority of samples (3 of 11; 27%) ( fig 2) , with less than 5% of cells staining in each sample. The diVerence in synovial p53 immunoreactivity between the RA patients and normal controls is not statistically significant (p= 0.64; 2 contingency test).
Discussion
Studies of p53 expression in the RA synovium have been stimulated by the hypothesis that cellular accumulation occurs because of defective apoptosis. Abnormal function of a tumour suppressor, such as p53 could contribute to defective apoptosis and also to the transformed appearance of RA synovial fibroblasts. 7 8 Initial reports of p53 protein expression demonstrated both high 7 and low or absent levels. 9 10 Tak et al has reported p53 expression in both early (< 6 months) and longer duration (> 5 years) RA. 11 That study used a highly sensitive technique on frozen sections and detected 6-15% cells positive in the diVuse sublining leucocyte infiltrate, with less than 5% in the lining layer and lymphocyte aggregates. 11 This diVers from previous reports from that group of high levels in the intimal lining layer, 7 and may be accounted for by diVerent antibodies and staining techniques. However, a feature of both these reports is strong cytoplasmic staining. 7 11 In contrast our results showed low level staining (usually less than 1% of cells) with exclusively intranuclear staining. Cytoplasmic staining for p53 is rare in tumour pathology. It has been reported in an unusually aggressive breast carcinoma using frozen section techniques and was shown to be a truncated form of the p53 protein, because of a non-sense mutation in exon 6. We used the DO7 monoclonal antibody, regarded by tumour pathologists as the most consistent antibody for paraYn wax sections. This antibody was used by Tak et al for western blot analysis.
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The DO1 and Pab 1801 antibodies have previously been shown to give no staining in RA synovium. 10 In fact p53 staining varies widely depending on the antibody used. 13 Studies of this variability have shown that staining with the Pab 1801 antibody was not repeatable even using a diVerent batch of the antibody from the same manufacturer. In that report staining with the DO1 antibody was negative and caution about overinterpretation of p53 immunostaining was called for, particularly if unusual patterns such as cytoplasmic staining were seen. 13 More recently a detailed investigation of p53 gene mutations failed to detect any mutations in synovial fibroblasts from European RA patients, but did detect mutations in synovial fibroblasts from three Californian patients. 14 Our results also show that p53 immunostaining is detectable in RA synovium with a frequency of positive cells generally higher than control tissue. The lack of statistical significance may relate to the small numbers of control tissue samples and this may be a biologically important increase in RA. Low p53 expression in various human cancers is strongly associated with wild type, rather than mutant p53 protein. 15 We believe the low level of p53 expression in the RA synovium represents a reactive process to DNA damage secondary to the immune and inflammatory mediators of the disease. We are unable to explain the Californian patients cytoplasmic staining of p53 and suggest it may relate more to the immunostaining techniques and monoclonal antibodies used. Our suggestion that p53 staining is not related to mutations is supported by the recent findings that mutation of the p53 gene was not found in European patients with RA.
14 Whether p53 plays a pathological part in RA, generating severe disease for example, will need to be investigated in a longitudinal outcome study.
